(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International Publication Date 
11 October 2001 (11.10.2001) 




PCT 



llllllllllllillilllllillli 
(10) International Publication Number 

wo 01/74273 Al 



(51) International Patent ClassificatiOD^: A61F2/06 
(21) International AppUcation Number: PCT/USO 1/08069 



S.; 106 Alder Place, Chapel Hill, NC 27514 (US). 
STALKER, Kent, C.» B.; 702Pasca1i Court, San Marcos, 
CA 92069 (US). 



(22) International Filing Date: 13 March 2001 (13.03.2001) (74) Agents: HANKE, Gunther, O. et al.; Fulwider Patton Lee 

& Utecht. LLP., Howard Hughes CentCT. Tenth floor, 6060 



(25) FlUng Language: 



English 



Center Drive, Los Angeles, CA 90045 (US). 



(26) Publication Language: English 

(30) Priority Data: 

09/538,656 30 March 2000 (30.03.2000) US 

(71) Applicant: ADVANCED CARDIOVASCULAR SYS- 
TEMS, INC [USAJS]; 3200 Lakeside Drive, Santa Clara, 
CA 95054-2807 (US). 

(72) Inventors: HARRISON, William, X; 32257 Cour 
Meyney, Temecula, CA 92591 (US). STACK, Ridiard, 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT. Lll. LV. MA, MD. MG, MK, MN, MW. MX, 
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 
TJ, TM, TR, IT. TZ, UA, UG, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD. RU, TJ. TM), European 

[Continued on next page] 



B (54) Title: BIFURCATED STENT SYSTEM 




(57) Abstract: The self-expanding stmt assembly is formed of discrete stent 
sections expandable to different diameters to accomodate a trank or main vessel 
portion and one or more side branch poitions of a bifucarted blood vessel. The 
discrete stent sections are spaced apart by a gap allowing blood flow between 
the sections from the trunk or main vessel portion to the side branch portions 
of the bifurcated blood vessel, and are connected together by one or more lon- 
gitudinal spines. The stent assembly is adapted to be placed within bifurcated 
blood vessels at the point of bifurcation, with a larger section being adapted to 
be disposed within the main body or trunk or main vessel portion of the bifur- 
cation, and one or more smaller sections being adapted to be disposed within 
one or more of the branches of the bifurcated blood vessel The sections of the 
stent assembly arc preferably formed from a sclf-cxpanding material so that the 
stent sections expand from a first smaller diameter for delivery through a body 
lumen to a second expanded diameter for implantation in the bifurcated blood 
vessel. 



wo 01/74273 Al lililliiUIOIillllllilillllillilllllllllliflll 



patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
rr, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF. 
CG, a. CM, GA. GN. GW, ML, MR, NE. SN, TD, TG). 



Published: 

^ with international search report 



— before ike expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations^ refer to the "Guid- 
ance N<^es on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



wo 01/74273 



PCT/USO 1/08069 



BIFURCATED STENT SYSTEM 

BACKGROUND OF THE INVENTION 

Field of the Invention : 

This invention relates generally to self-expanding stent assemblies for use at and 
around a bifurcation of bifurcated blood vessels, and more particularly concerns a segmented 
bifurcated stent assembly for repairing lesions at and around the bifurcation of the bifurcated 
bloodvessels. 

5 

Description of Related Art : 

Stents are typically implanted within a vessel in a contracted state and expanded when 
in place in the vessel in order to maintain patency of &e vessel to allow fluid flow through the 
vessel. Implantation of such stents is conunonly accomplished by mounting the stent on the 

10 balloon portion of a catheter, positioning the stent in a body lunien, and expanding the stent 
to an expanded state by inflation of a balloon within the stent. The stent can then be left in 
place by deflating the balloon and removing the catheter. An altemate approach is to utilize 
a self-expanding stent that is introduced in a collapsed state, so that when properly positioned, 
a retaining sheath can be withdrawn, and the stent can be allowed to expand into position. 

IS A bifurcated stenosis typically can occur in the carotid or coronary arteries at tiie carina 

between adjoining arterial branches and around the ostia of the adjoining arterial branches. 
Employment of a stent for repair of vessels that are diseased at a bifurcation requires that the 
stent must, without compromising blood flow, overlay at least a portion of the circun^iference 
of the ostium to a diseased portion and extend to a point within and beyond the diseased 

20 portion. Particularly at abifurcation, lesions may form along the side walls of the blood vessel 
and at the carina of the bifurcation, not only contributing to stenosis of a main branch and side 
branch of the bifurcation, but also interfering with the normal blood flow at the bifurcation, 
to create eddy currents that can contribute to formation of thrombosis. 

Conventional stents are designed to repair areas ofblood vessels that are removed from 

25 bifurcations and, since a conventional stent generally terminates at right angles to its 
longitudinal axis, the use of conventional stents in the region of a vessel bifurcation may result 
in blocking blood flow of a side branch. For example, such a conventional stent nught be 
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placed so that a portion of the stent extends into the pathway of blood flow to a side branch 
of the bifurcation or extend so far as to completely cover the path of blood flow in a side 
branch. The conventional stent might alternatively be placed proximal to, but not entirely 
overlaying the circumference of the ostium to the diseased portion. However, such a 
5 positioning of a conventional stent will result in a bifiircation that is not completely repaired. 

The delivery of bifurcated stents at a treatment site of a bifurcated blood vessel has 
heretofore presented numerous problems. In one method, a main vessel stent is implanted at 
the bifurcation across a side branch, and the structure of main vessel stent must be spread apart 
sufficiently to form an opening to the side branch vessel for a catlieter with a stent for the side 

10 branch to be delivered through the opening. The portion of the stracture of the main vessel 
stent to be spread apart is typically selected by trial and error by crossing and recrossing the 
stracture of &e main vessel stent with a wire. In addition, the aperture created through the 
main vessel stent may not provide a clear opening and can create a major distortion in the 
surrounding structure of the stent. 

15 In another similar conventional method for treating bifurcated vessels, tiie side-branch 

vessel is first stented so that the stent protrudes into the main vessel. A dilatation is then 
performed in the main vessel to open and stretch the st^t struts extending across the lumen 
from file side-branch vessel. Thereafter, the main-vessel stent is implanted so that its proximal 
end overlaps with the side-branch vessel. However, the structure of the deployed stent must 

20 be recrossed with a wire by trial and error. 

In another prior art procedure, known as "kissing" stents, a stent is implanted in the 
main vessel with a side-branch stent partially extending into the main vessel creating a double- 
barreled lumen of the two stents in the main vessel. Another prior art approach includes a so- 
called "trouser legs and seat" approach, which includes implanting three stents,, one stent in 

25 the side-branch vessel, a second stent in a distal'portion of the main vessel, and a third stent, 
or a proximal stent, in the main vessel just proximal to the bifurcation. 

The prior art stents for treating bifurcations are also difficult to use, maldng successful 
placement nearly impossible. Further, even where placement of stents at a bifurcation has 
been successful, it is difficult to precisely control the spacing between multiple stents at or 

30 around the bifurcation of bifurcated blood vessels to allow for proper blood flow at the 
bifurcation. In addition to the above mentioned problems, the two branches of a bifurcation 
often differ significantly ia diameter. Ideally, the branches of a self-expanding bifurcated stent 
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should automatically expand to tiie desired vessel caliber. A need therefore continues to exist 
for an expandable stent tiiat can expand to the desired diameters of the trunk or main vessel 
portion and side branch portion of a bifurcated blood vessel, and that can also preserve a more 
natural blood flow at the bifurcation, without blocking flow to an unstented side branch of the 
5 bifurcation of the blood vessel to be treated. The present invention solves these and other 
problems, as will be showa 



SUMMARY OF THE INVENTION 
Briefly, and in general terms, the present invention provides for a self-expanding stent 

1 0 assembly formed of discrete stent sections expandable to different diameters to accommodate 
a trunk or main vessel portion and one or more side branch portions of a bifiircated blood 
vessel. The discrete stent sections are spaced apart by a gap allowing blood flow between the 
sections from the trunk or main vessel portion to the side branch portions of the bifurcated 
blood vessel, and are comected together by one or more longitudinal spines. The stent 

15 assembly is adapted to be placed within bifurcated blood vessels at the point of bifurcation, 
with a larger section adapted to be disposed within the main body or trunk or main vessel 
portion of the bifurcation, and one or more smaller sections adapted to be disposed within one 
or more of the branches of the bifurcated blood vessel. 
^ The stent assembly can be placed with a delivery system into and across a bifurcation, 

20 and can be oriented so that when the stent is deployed, the stent assembly will have the larger 
diameter stent section within the larger main body of the vessel, a smaller diameter stent 
section within the desired side branch, and the gap between the sections being positioned at 
the ostium of the opposing side branch vessel. 

The invention accordingly provides for a self-expanding stent assembly to be 

25 hnplanted in a bifurcated vessel having a main vessel and one or more side-branch vessels 
connected to ttie main vessel adjacent to a bifurcation between the main vessel and the side 
branch vessels. In one presently preferred embodiment, the stent assembly includes a first 
expandable stent member adapted to be disposed and deployed in the main vessel, a second 
expandable stent member adapted to be disposed and deployed in one of the side branch 

30 vessels, and at least one longitudinal spine member connecting the first expandable stent 
member and the second expandable stent member together at one side of the first and second 
stent members. In a presently preferred aspect, the first and second stent members are 
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unconnected at tiie opposing sides of the first and second stent members. In another presently 
preferred aspect, the first and second stent members are spaced apart by a gap allowing blood 
flow between the first and second stent members firom the main vessel to the side branch 
vessels of the bifurcated blood vessel. The gap is preferably positioned at the ostium of the 
other side branch vessel The first and second stent members preferably have a first diameter 
in an unexpanded configuration for delivery in a body lumen, and a second diameter tiiat is 
larger than the first diameter in an expanded configuration, and the second stent member 
second diameter in the expanded configuration is smaller than the second diameter in the 
expanded configuration of the first stent member. 

In one presently preferred embodiment, the first and second stent members are each 
e^andable .cylindrical members. In another presently preferred embodiihent, the first stent 
member is an expandable split tubular member with a semi-circular transverse cross-section, 
and the second stent member is an expandable cylindrical member. In an alternate preferred 
embodiment, the first stent member is an expandable cylindrical member, and the second stent 
mraiber is an expandable split tubular member with a semi-circular transverse cross-section. 
The stent members of the stent assembly are preferably formed from a self-e3q)anding material 
so that the fibrst and second stent members expand firom a first configuration for delivery 
through a body lumen to a second expanded configuration for implantation in the bifiircated 
blood vessel. 

These and other aspects and advantages of the invention will become apparent from 
the following detailed description and the accompanying drawings, which illustrate by way 
of example the features of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of a first embodiment of a self-expanding stent assembly 
according to the present invention; 

Fig. 2 is a plan view of the self-expanding stent assembly of Fig. 1 deployed and 
disposed in a bifiircated vessel; 

Fig. 3 is a cross-sectional view taken along line 3-3 of Fig. 1; 

Fig. 4 is a cross-sectional view taken along line 4-4 of Fig. 2; 

Fig. 5 is perspective view of a second embodiment of a self-expanding stent assembly 
according to the present invention; 
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Fig. 6 is a plan view of the self-expanding stent assembly of Fig. 5 deployed and 
disposed in a bifurcated vessel; 

Fig. 7 is a cross-sectional view taken along line 7-7 of Fig. 5; 

Fig. 8 is a cross-sectional view taken along line 8-8 of Fig. 6; 
5 Fig. 9 is a plan view of a variation of the self-expanding stent assembly of Fig. 1 

deployed and disposed in a bifurcated vessel; and 

Fig. 10 is a plan view of a variation of the self-expanding stent assembly of Fig. 5 
deployed and disposed in a bifurcated vessel. 

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

While a numbep: of approaches to stenting of a bifurcated vessel have been proposed, 
it has commonly been difiBcult to place stents at a bifurcation and precisely control the spacing 
between multiple stents at or around the bifurcation of bifurcated blood vessels to allow for 
proper blood flow at the bifurcation. Since the branches of a bifurcation often differ 

15 significantly in diameter, an expandable stent that can expand to the desired diameters of the 
main vessel portion and side branch portions of a bifurcated blood vessel, and that can 
preserve a more natural blood flow at the bifurcation is needed. 

As is illustrated in the drawings, the invention is accordingly embodied in a self- 
expanding stent assembly 20 adapted to be implanted in a bifurcated vessel 22, such as a blood 

20 vessel having a trunk or main vessel portion 24, a first side-branch vessel 26, and a second 
side-branch vessel 28 connected to the main vessel adjacent to a bifixrcation 30 between the 
main vessel and the side branch vessel. In a first preferred embodiment illustrated in Figs. 1-4, 
the self-expanding stent assembly preferably includes a first expandable cylindrical stent 
member 32 having a longitudinal axis 34, a distal end 36, and aproximal end 38, and the first 

25 e3q)andable cylindrical stent member is preferably adapted to be disposed and deployed in flie 
main vessel. The self-expanding stent assembly also preferably includes a second expandable 
cylindrical stent member 42 having a longitudinal axis 44, a distal end 46 and a proximal end 
48, and the second expandable cylindrical stent member is adapted to be disposed and 
deployed in one of the side branch vessels. In order to allow the stent assembly to be 

30 introduced through abody lumen such as the vasculature, the first and second cylindrical stent 
members have a first, smaller diameter in an unexpended configuration, and a second, larger 
diameter in an expanded configuration. In a presently preferred embodiment, the second 
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cylindrical stent member second diameter in the expanded configuration is smaller than the 
second diameter in the expanded configuration of the first cylindrical stent member. 

At least one longitudinal spine member 50 preferably connects the first expandable 
cylindrical stent member and the second expandable cylindrical stent member together at one 
5 side 52 of the first and second cylindrical stent members. For proper alignment of the first and 
second cylindrical stent members of the stent assembly, the first and second cylindrical stent 
members are preferably connected by a plurality of longitudmal spines. The second 
cylindrical stent member is preferably adapted to be disposed and deployed in the first side 
branch vessel, with the first and second cylindrical stent members spaced apart by a gap 53. 

1 0 The gap is preferably positioned at the ostium 54 of the second side branch vessel, to allow 
blood flow between the first and second cylindrical stent members firom the main vessel to the 
side branch vessels of the bifurcated blood vessel. The first and second cylindrical stent 
members are preferably not connected togettier by longitudinal spines at the opposing side 56 
of the first cylindrical stent member, to allow the longitudinal spines connecting the stent 

1 5 members together at side 52 to flex so that the stent members can move to have an appropriate 
angular relationship to each other to fit the main and side branch vessels when the stent 
members are disposed and deployed withm the bifurcated blood vessel. 

In apresently preferred implementation, the first and second cylindrical stent members 
are constracted of cylindrical, circumferentially extending stmt members 58 connected 

20 together with longitudinal connector members 60 that space the circumferential stmt members 
fi-om adjacent circumferential stmt members a predetermined, desired distance. The 
cylindrical, circiunferentially extending stmt members typically have an undulating or 
serpentine pattern, although other similar shapes and means for connecting the stmt members 
may also be suitable. As will be further explained below, the first and second cylindrical stent 

25 members are preferably formed firom a self-expanding material so tiiat the first and second 
cylmdrical stent members expand firom a first unexpanded configuration having a smaller 
diameter for delivery through a body lumen to a second expanded configuration having a 
larger diameter for implantation in the bifiircated blood vessel. 

In a second preferred embodiment illustrated in Figs. 5-8, a self-expanding stent 

30 assembly 70 is adapted to be implanted in abifurcated vessel 72 having a main vessel portion 
74, a first side-branch vessel 76, and a second side-branch vessel 78 connected to the main 
vessel adjacent to a bifurcation 80 between the main vessel and the side branch vessel. The 
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self-expanding stent assembly includes an expandable channel or U-shzqped stent member 82 
having a split tubular shape wifli a semi-circular transverse cross-section, having a longitudinal 
axis 84, a distal end 86, a proximal end 88, and the expandable channel-shaped stent member 
is preferably adapted to be disposed and deployed in the main vessel. The self-expanding stent 
5 assembly also includes an expandable cylindrical stent member 92 having a longitudinal axis 
94, a distal end 96 and a proximal end 98, and the expandable cylindrical stent member is 
adapted to be disposed and deployed in one of the side branch vessels. The expandable 
channel-shaped stent member has a first diameter in an unexpanded configuration for delivery 
in a body lumen, and a second diameter larger than the first diameter in an expanded 

10 configuration, and the cylindrical stent member has a first diameter for delivery in a body 
lumen in an unexpanded configuration, and a second diameter larger than the first diameter 
in an expanded configuration. The cylindrical stent member second diameter in the expanded 
configuration ispreferably smaller than the second diameter in the expanded configuration of 
the first channel-shaped stent member. 

15 At least one longitudinal spine member 100 connecting the first expandable stent 

member and the expandable cylindrical stent member together , at one side 102 of the split 
tubular stent and cylindrical stent members. Preferably a plurality of longitudinal spines are 
provided. The second cylindrical stent member is preferably adapted to be disposed and 
deployed in the first side branch vessel, with the split tubular stent and cylindrical stent 

20 members being spaced apart by a gap 1 03 . The gap is preferably positioned at the ostium 1 04 
of the second side branch vessel, to allow blood flow between the split tubular stent and 
cylindrical stent members fi-om the main vessel to the side branch vessels of the bifiircated 
blood vessel. The spUt tubular stent and cylindrical stent members are preferably not 
connected together by longitudinal spines at the opposing side 106 of the spfit tubular stent 

25 and cylindrical stent members, to allow the longitudinal spines coimecting the stent members 
together at side 1 02 to flex so that flie stent members can move to have an appropriate angular 
relationship to each other to fit the main and side branch vessels when the stent members are 
disposed and deployed within the bifurcated blood vessel. 

The split tubular stent and cylindrical stent menibers in the foregoing embodiments are 

30 currentlypreferablyconstmcted of cylindrical, circumferentially extending stmt members 108 
connected together with longitudinal coimector members 1 10 that space the circuniferential 
stmt members firom adjacent circumferential strut memb^ a predetermined distance. The 
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cylindrical, circumferentially extending strut members typically have an undulating or 
serpentine pattem, although other similar shapes and means for connecting the strut members 
may also be suitable. As will be further explained below, the split tubular stent and cylindrical 
stent members are formed from a self-expanding material so that the split tubular stent and 
5 cylindrical stent members expand from a first smaller diameter for deliveiy through a body 
lumen to a second expanded diameter for implantation in the bifrircated blood vessel. 

As is illustrated in Fig. 9, in a presently preferred variant of the embodiment of Figs. 
1-4, and in which like elements are identified by like reference numerals, a third cylindrical 
stent member 1 12 is provided that is similar to the second cj^lindrical stent member. The third 

1 0 cylindrical stent member has a diameter smaller than that of the first cyhndrical stent member 
and is adapted to be disposed and deployed in a second side branch vessel. The third 
cylindrical stent member preferably is connected to the first, larger diameter cylindrical stent 
member at the opposing side 1 14 of the first, larger diameter cylindrical stent member by at 
least one longitudinal spine member 50. The first and third cylindrical stent members are also 

15 preferably spaced apart by a gap 53 adapted to be positioned at the ostium 54 of the first side 
branch vessel, to allow blood flow between the first and third cylindrical stent members from 
the main vessel to the side branch vessels of the bifiircated blood vessel. The first and third 
cylindrical stent members are preferably not connected together by longitudinal spines at the 
opposing side 116 of the third cylindrical stent member, to allow the longitudinal spines 

20 connecting the stent members together at side 1 1 4 to flex so that the stent members can move 
to have an appropriate angular relationship to each other to fit the main and side branch vessels 
when the stent members are disposed and deployed within the bifiurcated blood vessel. 

Referring to Fig. 10, in a presently preferred variant of the embodiment of Figs. 5-8, 
the self-expanding stent assembly 120 is adapted to be implanted in a bifiircated vessel 122 

25 having a main vessel portion 124, a first side-branch vessel 126, and a second side-branch 
vessel 128 connected to the main vessel adjacent to abifiircation 130 between the main vessel 
and the side branch vessel. The self-expanding stent assembly includes a first expandable 
cylindrical stent member 132 having a longitudinal axis 134, adistal end 136 and aproximal 
end 138, and the expandable cylindrical stent member is adapted to be disposed and dq)loyed 

30 in the main branch vessel. The self-expanding stent assembly also includes an expandable 
channel-shaped stent member 142 having a split tubular shape, having a longitudinal axis 144, 
a distal ^d 146, and a proximal end 148. The e7q)andable channel-shaped stent member is 
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preferably adapted to be disposed and deployed in one of the side branch vessels. The self- 
expanding stent assembly also includes a second expandable cylindrical stent member 152 
having a longitudinal axis 154, a distal end 156 and a proximal end 158, and the expandable 
cylindrical stent member is adapted to be disposed and deployed in the other side branch 
5 vessel. 

At least one longitudinal spine member 160 connects the first expandable cylindrical 
stent member and the expandable channel-shaped stent member together at one side 1 62 of the 
chaimel-shaped stent and cylindrical stent members, and at least one longitudinal spine 
member connects the first expandable cylindrical stent member and the second expandable 

1 0 cylindrical stent members together at the opposing side 1 64 of the first expandable cylindrical 
stent member and the second expandable cylindrical stent members. The first expandable 
cylindrical stent member and the expandable channel-shaped stent member, as well as the first 
and second cylindrical stent members, are also preferably spaced ^art by a giap 166 adapted 
to be positioned at the ostia of the side branch vessels, to allow blood flow fi:om the main 

15 vessel to the side branch vessels of the bifurcated blood vessel. The first expandable 
cylindrical stent member and the expandable channel-shaped stent member are preferably not 
connected together by longitudinal spines at the opposing side of the expandable channel- 
shaped stent mOTiber, and the first and second cylindrical stent members are preferably not 
connected together by longitudinal spines at the opposing side of the second cylindrical stent 

20 member, to allow the longitudinal spines coimecting the stent members together to flex to 
allow the stent assembly to fit the main and side branch vessels. 

In each of the foregoing embodiments and variants of the embodiment, the bifiircated 
stent assembly is self-expanding, being formed fi:om a shape memory material, such as a 
nickel-titanium alloy having shape memory properties. The self-expanding bifiircated stent 

25 will remain passive in its martensitic state when its temperature remains below the transition 
temperature of the shape memory alloy. Li this case, the transition temperature is typically 
below normal body temperature, or about 98 .6 F, and in apreferred embodiment the transition 
temperature at which the self-expanding stent expands firom the unexpanded configuration to 
the expanded configuration is approximately room temperature. Thus, when the shape memory 

30 material of the self-expanding bifurcated stent is exposed to normal body temperature upon 
insertion into a guiding catheter, the self-expanding bifiircated stent will transition to its 
austenitic state, and if not constrained by a retaining sheath, can expand radially outwardly to 
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assume a preformed, desired expanded state. Other shape-memory materials such as stress- 
induced martensite (SIM) alloys, which transform rato martensite upon the application of 
stress such as a compressive load, and return to their austenitic, preformed state when the 
stress is removed may also be suitable for forming the self-expanding bifurcated stent. In one 
5 presently preferred embodiment, the split tubular stent and cylindrical stent members can be 
formed by laser cutting of appropriately dimensioned tubes of nickel titanium alloy that are 
heat treated to have shape memory. The spines that are used to connect the spUt tubular stent 
and cylindrical stent members together can be formed from any of a number of materials 
including, but not hmited to, stainless steel alloys, nickel-titanium alloys, tantalum, tungsten, 

10 or the like, and can be connected to the split tubular stent and cylindrical stent members by 
welding, soldering, adhesive, or the like. 

It will be apparent from the foregoing that while particular forms of the invention have 
been illustrated and described, various modifications can be made without departing from the 
spirit and scope of the invention. Accordingly, it is not intended that the invention be limited, 

1 S except as by the appended claims. 
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1 . A self-expanding stent assembly for implanting in a bifurcated vessel having a main 
vessel and a side-branch vessel coimected to the main vessel adjacent a bifurcation between 
the main vessel and the side branch vessel, comprising: 

a first expandable stent member having a longitudinal axis, a distal end and a proximal 
end, said first expandable stent member being adapted to be disposed and deployed in the main 
vessel; 

a second expandable stent member having a longitudinal axis, a distal end and a 
proxhnal end, and said expandable second stent member being adapted to be disposed and 
deployed in the side branch vessel; and 

at least one longitudinal spine member coimecting said first expandable stent member 
and said expandable second stent member together at one side of said first and second stent 
members. 

2. The self-expanding stent assembly of Claim 1 , wherein said first stent member has 
an unexpanded configuration for delivery in a body Ixmien, and an expanded configuration; 
said second stent member has an unexpanded configuration, and an expanded configuration; 
and said second stent member eiqpanded configuration is smaller than said expanded 
configuration of said first stent member. 

3. The self-expanding stent assembly of Claim 1, wherein said first and second stent 
members are unconnected at the opposing side of said second stent member. 

4. The self-expanding stent assembly of Claim 1 , wherein said bifurcated blood vessel 
has first and second side branch vessels, and said second stent member is adapted to be 
disposed and deployed in said first side branch vessel, said first and second stent members 
being spaced apart by a gap allowing blood flow between said first and second stent members 
from the main vessel to the side branch vessels of the bifurcated blood vessel, said gap being 
adapted to be positioned at ttie ostium of said second side branch vessel. 

5. The self-expanding stent assembly of Claim 1, wherein said first and second stent 
members are formed firom a self-expanding material so that said first and second stent 
members expand firom a first smaller diameter fox delivery through a body lumen to a second 
expanded diameto: for implantation in said bifurcated blood vessel 
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6. Hie self-expanding stent assembly of Claim 1, wherein said first stent membo: 
comprises an expandable cylindrical stent member, and said second stent member comprises 
an expandable cylindrical stent member. 

7. The self-expanding stent assembly of Claim 1, wherein said first stent member 
comprises an expandable split tubular stent member, and said second stent memb^ comprises 
an expandable cylindrical stent member. 

8. The self-expanding stent assembly of Claim 1, wherein said first stent member 
comprises an expandable cylindrical stent member, and said second stent member comprises 
an expandable split tubular stent member, 

9. A self-expanding stent assembly for implanting in a bifinrcated vessel having a main 
vessel and a side-branch vessel connected to the main vessel adjacent a bifiircation between 
the main vessel and the side branch vessel, comprising: 

a first e^qpandable cylindrical stent member having a longitudinal axis, a distal end and 
a proximal end, said first expandable cylindrical stent member being adapted to be disposed 
and deployed in the main vessel; 

a second expandable cylindrical stent member having a longitudinal axis, a distal end 
and a proximal end, said e^andable second cylindrical stent member bemg ad^ted to be 
disposed and deployed in the side branch vessel; and 

at least one longitudinal spine member connecting said first expandable cylindrical 
stent member and said expandable second cylindrical stent member together at one side of said 
first and second cylindrical stent members. 

10. The self-expanding stent assembly of Claim 9, wherein said first cylindrical stent 
member has an unexpanded configuration and an expanded configuration; said second 
cylindrical stent member has an unexpanded configuration and an e^anded configuration; and 
said second cylindrical stent member expanded configuration is smaller than tbe expanded 
configuration of said first cylindrical stent member. 

11. The self-expanding stent assembly of Claim 9, wherein said first and second 
cylindrical stent members are unconnected at the opposing side of said second cylindrical stent 
member. 

12. The self-e^anding stent assembly of Claim 9, wherein said bifiircated blood 
vessel has first and second side branch vessels, and said second cylindrical stent member is 
adapted to be disposed and deployed in said first side branch vessel, said first and second 
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cylindrical stent members being spaced apart by a gap allowing blood flow between said Sxst 
and second cylindrical stent members from the main vessel to the side branch vessels of the 
bifurcated blood vessel, said gap being adapted to be positioned at the ostium of said second 
side branch vessel. 

13. The self-expanding stent assembly of Claim 9, wharein said first and second 
cylindrical stent members are formed from a self-expanding material so that said first and 
second cylindrical stent members expand from a first smaller diameter for delivery through 
a body lumen to a second expanded diameter for implantation in said bifurcated blood vessel 

14. A self-expanding stent assembly for implanting in a bifurcated vessel having a 
main vessel and a side-branch vessel connected to tihie main vessel adjacent a bifurcation 
between the main vessel and the side branch vessel, comprising: 

an expandable split tubular stent member having a longitudinal axis, a distal end and 
a proximal end; 

an expandable cylindrical stent member having a longitudinal axis, a distal end and a 
proximal end; and 

at least cme longitudinal spine member connecting said expandable split tubular stent 
member and said expandable cylindrical stent member together at one side of said expandable 
split tubular stent memb^ and said expandable cylindrical stent member. 

15. The self-expanding stent assembly of Claim 14, wherein said expandable split 
tubular stent member is adapted to be disposed and deployed in the main vessel, and said 
expandable cylindrical stent member is adapted to be disposed and deployed in the side branch 
vessel. 

16. The self-expanding stent assembly of Claim 15, wherein said ejqpandable split 
tubular stent member has an unexpanded configuration for delivery in a body lumen, and an 
expanded configuration; said e;q)andable cylindrical stent member has an unexpanded 
configuration for delivery in a body lumen and an expanded configuration; and said 
expandable cylindrical stent member expanded configuration is smaller than the expanded 
configuration of said expandable spht tubular stent member. 

17. The self-expanding stent assembly of Claim 14, wherein said expandable 
cylindrical stent member is adapted to be disposed and deployed in the main vessel, and said 
expandable split tubular stent member is adapted to be disposed and deployed in the side 
branch vessel. 
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18. The self-expanding stent assembly of Claim 17, wherein said expandable 
cylindrical stent member has an unexpanded configuration for delivery in a body lumen, and 
an expanded configuration; and said expandable split tubular stent memb^ has an unexpanded 
configuration for deUvery in a body lumen and an expanded configuration; and said 

5 expandable split tubular stent member expanded configuration is smaller than said expanded 
configuration of said e^qjandable cylindrical stent member. 

19. The self-expanding stent assembly of Claim 14, wherein said bifurcated blood 
vessel has first and second side branch vessels, said cylindrical stent member is adapted to be 
disposed and deployed in said first side branch vessel, and said expandable spht tubular stent 
member and said expandable cylindrical stent member are spaced apart by a gap allowing 

5 blood flow between said expandable split tubular stent member and said expandable 
cylindrical stent member fi-om the main vessel to the side branch vessels of the bifurcated 
blood vessel, said gap being adapted to be positioned at the ostia of said side branch vessels. 

20. The self-expanding stent assembly of Claim 14, wherein said expandable split 
tubular stent member and said expandable cyhndrical stent member are formed from a self- 
expanding material. 
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